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THERAPEUTIC AGENT FOR CORNEAL DISORDER 

Abstract : 

PROBLEM TO BE SOLVED: To examine the action of a compound having 
a Rho-activating action on corneal disorders, especially corneal 
epithelium extension, and to provide a therapeutic agent which 
is used for corneal disorders and contains the compound having 
the Rho-activating action as an active ingredient. 
SOLUTION: This therapeutic agent for corneal disorders, such as 
an agent for stimulating the extension of corneal epithelium, 
contains a compound having a Rho-activating action. The compound 
having a Rhoactivat ing action includes lysophosphatidic acid and 
its acyl derivatives. The corneal disorders includes corneal 
ulcers, corneal epithelium ablation, corneitis and dry eye. 
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* NOTICES * 

iTPO and NCIPX are not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the comea failure therapy agent which made the active principle the 
compound which has a Rho activation operation of lysophosphatidic acid or its acyl derivative and which has a 
promotion operation of epithelium-anterius-comeae expansion. 
[0002] 

[Description of the Prior Art] A comea is the organization of a transparent non-blood vessel with a diameter [ of about 
1cm ], and a thickness of about Inlm. The transparency of a comea has had effect important for a visual function, and 
the various physiology biochemical phenomena in a comea are functioning mainly for the purpose of saying 
[ maintenance of the transparency of a comea ]. 

[0003] The epithelium-anterius-comeae deficit caused by various diseases, such as a corneal ulcer, epithelium-anterius- 
comeae exfoliation, keratitis, or dry eye, will be automatically restored, if there is no concurrence of mixed infection. 
However, if restoration is delayed by a certain reason or an epithelium deficit prolongment-izes, without performing 
restoration, it not only has a bad influence on normal constmction of an epithelium, but it will be injured to the 
stmcture and the function of parenchyma or an inner bark. By protecting a comea front face from a stimulus of the 
extemal world, an epithelium extends with nature and the principle of the cure from the former aims at [ passive ] re- 
covering of the deficit section. In recent years, the factor which participates in fission, migration, adhesion, expansion, 
etc. of a cell is solved with development of cell biology, and it is reported to restoration of an epithelium-anterius- 
comeae deficit that the compound which promotes expansion of the epithelium anterius comeae bears an important role 
(****, 46, 738-743 (1992), an ophthalmology operation, 5, and 719-727 (1992)). 

[0004] By the way, a cell answers an extemal world signal, changes a cytoskeleton and cell adhesion equipment 
dynamically, and is fitted to an extemal world environment. The main constituents which form a cytoskeleton are three 
kinds of fiber stmctures of an intermediate filament which consist of microtubules which consist of a microfilament 
which consists of an actin etc., tubulin, etc., keratins, etc. These are bearing high order functions, such as cell adhesion, 
a cell gestalt, cytokinesis, and polar formation of a cell, being closely related mutually. 

[0005] Among these, it is thought the Rho family which is one of the subfamilies of low-molecular- weight OTP joint 
protein that the cytoskeleton of an actin-microfilament system is controlled. The Rho family consists of members of 
Rho, Rac, and Cdc42 grade, and is acting on the lower stream of a river of extracellular signals, such as a cell growth 
factor. Recently, specific target protein is identified by Rho and the control mechanism of cell (1998) phenomena, such 
as a controlUng mechanism (the experimental medicine, 16, and 1782-1788 (1998)) of a cytoskeleton and adhesion and 
a controlling mechanism (the experimental medicine, 16, and 2032-2039) of cell movement, is clarified. 
[0006] On the other hand, lysophosphatidic acid or its acyl derivative is known as a compound which activates Rho 
specifically (Cell, 70, and 389-399 (1992)). Various operations are reported about lysophosphatidic acid or its acyl 
derivative. For example, the thing for which association of a cell and fibronectin is promoted and a cell gestalt is 
adjusted (J.Cell Biol., 127, and 1447-1459 (1994)), Association to the epitheUal cell and endothehal cell of fibronectin 
at the time of a skin wound is promoted (U.S. JP,5480877,B specification). It is the skin activator which has a 
glycosaminoglycan production promotion operation, and usefUl (International Patent Publication WO 95/No, 35090 
official report) as the charge of makeup, and skin aging prevention extemal preparations. Fault growth of the epithelial 
cell produced in psoriasis etc. is controlled (U.S. JP,5565439,B specification). Activating a macrophage and controlling 
the necrocytosis in a neoplasm (U.S. JP,5149527,B specification) and apotosis may be checked, and the function of a 
cell may be maintained or recovered (Intemational Patent Publication WO 98/No. 41213 official report). 
[0007] Growth of a retinal-pigment-epithelium cell is promoted in an ophthalmology field (Curr.Eye Res., 16, and 698- 
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702 (1997)), The inflow of calcium ion is promoted in a culture lens epithelial cell (Cell.Signal., 9, and 609-616 
(1997)), Promoting that the lysophosphatidic acid in aqueous humor or the amount of the acyl derivative increases at 
tiie time of a cornea failure and growth of the normal karatoc>1;e (AmJ.PhysioL, 274, and C1065-C1074) etc. is 
reported (1998). 

[0008] However, the relation between Rho and a cornea epithelial cell is not reported, and, of course, the effectiveness 
of a compound of having restoration of an epithelium-anterius-comeae deficit and the Rho activation operation over the 
migration device of the epithelium anterius comeae with close relation is not known. 
[0009] 

[Problem(s) to be Solved by the Invention] As mentioned above, it was a very interesting technical problem to 
investigate the operation over the comea failure of a compound of having a Rho activation operation, especially the 
operation over epithelium-anterius-comeae expansion, through research of the intervention to the migration device of 
the epithelium anterius comeae of Rho which is the low-molecular- weight GTP joint protein which participates in the 
control mechanism of a cell phenomenon. 
[0010] 

[Means for Solving the Problem] this invention person etc. considered the effect affect the epithelium anterius comeae 
of a Rho inhibitor first, in order to consider the intervention to the migration device of the epithelium anterius comeae 
of Rho. Consequently, expansion of the epithelium anterius comeae was completely controlled with the Rho inhibitor, 
and it became clear that control of the cell endoskeleton system protein by Rho which is low-molecular-weight GTP 
joint protein is participating in the migration device of the epithelium anterius comeae. 

[001 1] Next, when the effectiveness over the epithelixim anterius comeae of a compound which has a Rho activation 
operation was examined, it found out having the promotion operation over the outstanding epithelium-anterius-comeae 
expansion. 

[0012] Furthermore, when the compound and Rho inhibitor which have a Rho activation operation were used together, 
promotion of the above-mentioned epithelium-anterius-comeae expansion was controlled nearly completely, and it was 
checked that the promotion operation over epithelium-anterius-comeae expansion is a thing based on a Rho activation 
operation. 

[0013] It has the epithelium-anterius-comeae expansion promotion operation in which the compound which has a Rho 
activation operation was excellent from the above thing, and it became clear that it is useful as a therapy agent of 
comea failures, such as a corneal ulcer in the condition that the comea received damage according to various factors, 
epithelium-anterius-comeae exfoliation, keratitis, or dry eye. 
[0014] 

[Embodiment of the Invention] The compound which has the Rho activation operation in this invention shows the 

compound which accelerates the control mechanism of the cell phenomenon in which Rho is involving. 

[0015] The lysophosphatidic acid in this invention or its acyl derivative shows the compound expressed with the 

following general formula [I]. 

[0016] 

[Formula 1] 
o 

[0017] [— R shows a hydrogen atom or an acyl group among a formula.] 

although the acyl group in this invention shows the aliphatic series carbonyl group or aromatic series carbonyl group of 
saturation or partial saturation ~ desirable ~ the aliphatic series carbonyl group of saturation or partial saturation — it is 
— more — desirable — a with a carbon numbers of six or more high-class aliphatic series carbonyl group — it is — 
especially a desirable examjple — me — they are an oil radical and a stearoyl radical. 

[0018] The comea failure in this invention means the corneal ulcer in the condition that the comea received damage 
according to various factors, epithelium-anterius-comeae exfoliation, keratitis, dry eye, etc. 
[0019] The operation over the epitheUum anterius comeae of a compound which has a Rho inhibitor and a Rho 
activation operation was considered that the intervention to the migration device of the epithelium anterius comeae of 
Rho should be considered. Although the term of the below-mentioned pharmacological test showed for details, it was 
admitted that expansion of the epithelium anterius comeae was controlled nearly completely with C3 enzyme (hereafter 
referred to as Exoenzyme C3) (Cell, 70, and 389-399 (1992)) which is the extracellular enzyme of the Clostridium 
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botulinum known as a Rho inhibitor. 

[0020] It became clear from this that Rho which is low-molecular-weight GTP joint protein is participating in the 
migration device of the epithelium anterius comeae. 

[0021] Next, when the effectiveness over epithelium- anterius-comeae expansion of the lysophosphatidic acid which is 
the typical compound of the compound which has a Rho activation operation, or its acyl derivative was examined, 
lysophosphatidic acid or its acyl derivative found out promoting expansion of the epithelium anterius comeae in the 
tissue culture system of the piece of a comea. Furthermore, this epitheUum-anterius-comeae expansion promotion 
operation Exoenzyme C3 Having been controlled nearly completely was admitted and it was checked that the 
epithelium-anterius-comeae expansion promotion operation which lysophosphatidic acid or its acyl derivative has is a 
thing based on a Rho activation operation. From these things, the compound which has a Rho activation operation has 
the outstanding epithelium-anterius-comeae expansion promotion operation, and it became clear that it is useful for the 
therapy of the comeal ulcer in a comea failure, i.e., the condition that the comea received damage according to various 
factors, epithelium-anterius-comeae exfoliation, keratitis, dry eye, etc. 

[0022] The compound which has a Rho activation operation can prescribe it for the patient, even if taking orally is also 
parenteral. As an administration pharmaceutical form, a tablet, a capsule, a granule, powder, injections, ophthalmic 
solutions, etc. are mentioned, and especially ophthalmic solutions are desirable. These can be pharmaceutical- 
preparation-ized using the technique currently used widely. For example, ophthalmic solutions can use for and prepare 
antiseptics, such as stabilizing agents, such as surface active agents, such as buffer-ized agents, such as isotonizing 
agents, such as a sodium chloride and concentrated glycerin, sodium phosphate, and sodium acetate, polyoxyethylene 
sorbitan mono-olate, polyoxyl 40 stearate, and polyoxyethylene hydrogenated castor oil, a sodium citrate, and disodium 
edetate, a benzalkonium chloride, and paraben, etc. if needed. Although there should just be pH within limits permitted 
by ophthalmology pharmaceutical preparation, the range of 4-8 is desirable. An eye ointment can be prepared using 
bases used widely, such as white vaseline and a liquid paraffin. Moreover, oral agents, such as a tablet, a capsule, a 
granule, and powder, are binders, such as lubricant, such as extending agents, such as a lactose, crystalline cellulose, 
starch, and vegetable oil, magnesium stearate, and talc, hydroxypropylcellulose, and a polyvinyl pyrrolidone, and a 
carboxymethyl cellulose. In addition, **** preparation of the film forming agents, such as coating agents, such as 
disintegrator, such as calcium and low permutation hydroxypropyl methylcellulose, hydroxypropyl methylcellulose, 
macro gall, and silicon resin, and a gelatin coat, etc. can be carried out if needed. 

[0023] What is necessary is just to apply eyewash 1 to several times per day in 0.001 - 1% (w/v) of thing preferably 
0.0001 to 1% (w/v), if it is ophthalmic solutions although a dose can be suitably chosen by the symptom, age, a 
pharmaceutical form, etc. Moreover, what is necessary is just to usually prescribe preferably 0.1-5000mg [ per day ] 1- 
lOOOmg for the patient in 1 time or several steps, if it is an oral agent. 

[0024] Although the result of the example of pharmaceutical preparation and a pharmacological test is shown below, 

these examples are for understanding this invention better, and do not limit the range of this invention. 

[0025] 

[Example] as the compound which has a [example of pharmaceutical preparation] Rho activation operation ~ me ~ oil 
The typical example of pharmaceutical preparation using lysophosphatidic acid (tiie following and I ~ it is called Oil 
LP A) is shown below. 

[0026] 1. It prepared using the approach of having the ophthalmic solutions of the formula below ophthalmic solutions 

used widely. 

[0027] 

The example 1 (eye lotions) of a formula 

The inside of 100ml me — oil LPA Img A sodium chloride 900mg A sodium hydroxide Optimum dose Hydrochloric 
acid Optimum dose Sterile purified water Optimum dose [0028] the example 1 of a formula — the same — carrying out 
~ the need — responding — a surfactant and a stabilizing agent — in addition, me — 5mg, lOmg, and 500mg of lOOmg of 
50mg of eye lotions contained lOOOmg can be prepared for Oil LPA among 100ml. 
[0029] 

The example 2 (eye ointment) of a formula 

inside of lOOg me — oil LPA lOOmg White vaseline 90g Liquid paraffin Optimum dose [0030] the example 2 of a 
formula — the same — carrying out ~ me — the eye ointment containing Img of 5mg of lOmg of 50mg of oil LPA can 
be prepared. 
[0031] 

The example 3 (tablet) of a formula 

The inside of lOOmg me ~ oil LPA 10 mg A lactose 59.4mg Com starch 20 mg Carboxymethyl cellulose Calcium 6 
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mg Hydroxypropylcellulose 4 mg Stearin acid Magnesium 0.6mg [0032] 2mg of coating agents, such as 
hydroxypropylcellulose, can be used for the tablet of the above-mentioned fomiula, coating can be perfomied, and the 
target coated tablet can be obtained. 

[0033] the example 3 of a formula — the same — carrying out — me — O.lmg and 5mg of Img of 0.5mg of tablets 
contained 50mg can be obtained for Oil LPA among lOOmg. 
[0034] [Pharmacological test] 

The operation over epithelium-anterius-comeae expansion (inch vitro) 

the cornea of a male Japan white rabbit ~ using ~ Nishida ** — according to the approach (J.Cell Biol., 97, and 1653- 
1657 (1983)), the epithelium-anterius-comeae expansion length in the tissue culture system of the piece of a cornea was 
made into the index, and the effect of the following test compound to epithelium-anterius-comeae expansion was 
considered. 

[0035] (The experiment approach) The inside of the culture medium (TC-199) which includes the comea block started 
from the piece of a rabbit comea for a test compound, 37 degree C and 5%C02 It cultivated under conditions for 24 
hours. The comea block was fixed in ethanol-glacial-acetic-acid (volume ratio 95:5) mixed liquor after culture, 
embedding was carried out from paraffin, and the intercept was produced. After carrying out deparaffinization of the 
intercept, the hematoxylin and eosin stain was carried out and the expansion length of an epithelial cell layer was 
measured under the microscope, 

[0036] What was similarly cultivated with the culture medium which does not contain a test compound as control was 
used. 

[0037] (Result 1) It is a Rho inhibitor. Exoenzyme C3 The result when cultivating with the culture medium included as 
a test compound is shown in Table 1. 



[0038] 




"Table H 










4 5 4 


Exoenzyme C3 C2//g/ml) 


18 6 





[0039] It is a Rho inhibitor as shown in Table 1. Exoenzyme C3 When cultivated with the included culture medium, 
expansion of the epithelium anterius comeae was controlled nearly completely, and it became clear that Rho is 
participating in epithelium-anterius-comeae expansion. 

[0040] (Result 2) me of the concentration of 0.02microM, 0.2microM, and 2niicroM - the result when cultivating Oil 
LPA with the culture medium included as a test compound is shown in Table 2. 



[0041] 
[Table 2] 






3 > h o — ;l/ 


4 5 4 


:r^:r'f -'UL P A (0. 0 2 jtt M) 


5 2 8 


( 0 . 2 M) 


6 5 8 




7 12 


(^tfOT*-:^ B 6 MOspj^fit) 



[0042] Table 2 shows ~ as ~ me — if it cultivates with the culture medium containing Oil LPA - expansion of the 

epithelium anterius comeae — concentration — having been promoted notably anaclitic was admitted. 

[0043] (Result 3) as a test compound Exoenzyme C3 me ~ the result when adding to culture medium with Oil LPA is 

shown in Table 3. 

[0044] 

[Table 3] 
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3 > h a — ;l/ 


4 5 4 


Bxoenzyne C3 (.2/1 g/m 1 ) 

+ ;J-U;«--f ^UL P A (0. 02/*M) 
+ Jf^LP A (0. 2 M) 
+ ;t ^'>^L P A (2mM) 


18 5 

18 2 

19 8 



[0045] it is a Rho inhibitor as shown in Table 3 Exoenzyme C3 me - when it added to culture medium with Oil LP A, 
expansion of the epithelium anterius comeae was controlled nearly completely. 

[0046] From these things, it was checked that an epithelium-anterius-comeae expansion promotion operation is a thing 

based on an activation operation of Rho. 

[0047] 

[Effect of the Invention] It was found out that it is useful as a therapy agent of cornea failures, such as a corneal ulcer in 
the condition that have the epithelium-anterius-comeae expansion promotion operation excellent in the compound 
which has a Rho activation operation, and the cornea received damage from the above-mentioned pharmacological test 
according to various factors through the wound healing promotion operation of the epithelium anterius comeae, 
epithelium-anterius-comeae exfoliation, keratitis, or dry eye. 



[Translation done.] 
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